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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application of: Jon A. Wolff and ) 
Vladimir G. Budker \ 

Serial No.: 09/707,117 ) 

Filed: November 6, 2000 ) 

Group Art Unit: 1632 ) 

For: Intravascular Delivery of Nucleic Acid 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

This is a response to the Communication dated September 26, 2002. Please attach this 
response as a supplement to the prior filed Amendment. 

Support for the prior filed amendments found in the disclosure of the patent: 

Teachings with respect to delivery of polynucleotide to skeletal muscle are found in the 
specification as follows: 

Page 3, lines 4 and 5 of the specification states: "The parenchymal cell may consist of a 
muscle cell, such as a limb (leg or arm) muscle cell." 

Page 10, lines 15-22 of the specification states: "In striated muscle, the parenchymal cells 
include myoblasts, satellite cells, myotubules, and myoflbers. ... In one preferred 
embodiment striated muscle such as skeletal muscle or cardiac muscle is targeted by 
injecting the polynucleotide into the blood vessel supplying the tissue. In skeletal muscle an 
artery is the delivery vessel.. ..** 

Further support of the claimed invention providing delivery of polynucleotides to skeletal 
muscle is found in the examples, specifically: example 3 on page 25, example 7 on page 30, 
examples 8 and 9 on page 31 and example 1 0 on page 32. 

Teachings with respect to applying pressure to the mammars limb epidermis to impede blood 
flow are found in the specification as follows: 

Page 5, lines 13-24 of the specification states: "The term cuff means a device for impeding 
blood flow through mammalian internal blood vessels. However, for purposes of the 
claims, cuff refers specifically to a device applied exterior Lo Lhe mammal's skin and 
touches the skin in a non-invasive manner. . . . The vessel walls are forced to constrict in an 
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area underneath the cuff in amount sufficient to impede blood from flowing at a normal 
rate. . . . One example of a cuff is a sphygmomanometer which is normally used to measure 
pressure. In a preferred embodiment of this specification, the sphygmomanometer is used to 
apply pressure to mammalian skin, around a limb, for the purpose of increasing vessel 
permeability. Another example is a tourniquet. 

In example I on page23, the use of a sphygmomanometer cuff surrounding the arm or leg 
proximal to the injection site to facilitate delivery of polynucleotides to muscle cells in 
primates is described. Similarly, the use of a tourniquet to facilitate delivery of 
polynucleotides to muscle cells in rats is described. 

The data in examples 7 and 1 0 illustrate the increased delivery of polynucleotides to muscle 
tissue when blood flow occlusion is used during the process. 

Teachings with respect to transient and continuous immunosuppression are found in the 
specification as follows: 

Page 3, lines 26-33 of the specification states: "In a preferred embodiment it may be 
preferential to immunosuppress the host receiving the nucleic acid. Immunosuppression can 
be long term or for a short duration.... This can be accomplished by treatment with 
(combinations of) immunosuppressive drugs like cyclosporin A, ProGraf (FK506), 
corticosteroids, deoxyspergualin, and dexamethasone. Other methods include blocking of 
immune cell activation pathways .... 

The use of immunosuppressive drugs to enhance or prolong expression of delivered 
polynucleotides is found in example 5 on page 28 and in examples 8 and 9 on page 31 . 

Teachings with respect to the delivery of polynucleotides resulting in expression at detectable 
levels arc found in the specification in examples 3 and 5-10. In each of these examples, 
expression of delivered polynucleotide encoded genes is measured. These genes include ihe 
marker genes luciferase, 3-galactosidase and SEAP as well as a therapeutic gene human 
factor IX. 



Teachings with respect to maintaining limb function are found in the specification in 
examples 3 and 4. Example 3 states: "AH seven monkeys tolerated the procedure well and 
had full function of their arms, hands, legs and feet following the procedure. In particular, 
this indicates lack of damage to the radial nerve. ... Swelling in the target limbs, a putative 
correlate of successful gene transfer, was noted afterwards but completely subsided by the 
next day. It is noted in example 4 that the muscle tissue was well preserved and did not show 
any sign of pathology. 
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